The vegetation of the Little Bora Nature Conservation Trust Agreement property (560 ha in area), 8 km south east of Bingara (lat 29° 55'S long 150° 37') in the Gwydir Shire and within the Nandewar Bioregion is described. Eight vegetation communities are defined based on flexible UPGMA analysis of cover-abundance scores of all vascular plant taxa. These communities are mapped based on ground truthing, ADS40 imagery interpretation, topography and substrate. Communities described are: 1
Introduction
Little Bora Nature Conservation Trust property is located within the Nandewar Bioregion on the North Western Slopes of New South Wales. The property lies approximately 8 km south east of Bingara (lat 29° 55'S long 150° 37') in Gwydir Shire local government area . The property contains 560 ha of private lands and was purchased by the current owner from the Nature Conservation Trust in August 2007, the first property to be sold on to a private landholder by this revolving fund. Its history has been dominated by logging with a local mill being once established on the property and in later years by grazing of cattle (G. Chorley, pers. comm. 2012) .
The Bingara Community Conservation Reserves which include Derra Derra, Mehi, Molroy, Munro, Murchison, Noonga, Salmon and Sepoy occur within the vicinity of Little Bora (Fig. 1) . These reserves were primarily State Forests and Crown Lands although some sections (Noonga) were privately owned. Another Nature Conservation Trust Agreement property, Euroka occurs nearby (Fig. 1 ). These reserves, including Euroka, have recently had their flora and vegetation surveyed and vegetation mapping produced and share many similar landscapes and vegetation types (Benson et al. 1996; Hunter 2009abl; Hunter 2010ab; Hunter 2011b; Hunter 2012abcd; Hunter 2013b) . The study area is a rugged landscape primarily of metasedimentary geology. Altitudes range from 310-660 m above sea level. The topology of the landscape is of extensive elevated ridgelines than run in a south eastern direction. The northern boundary forms part of lowland areas associated with the Gwydir River. The property also contains two creek lines that flow into the Gwydir River, the larger being Little Bora Creek.
This paper provides part of the results of a flora survey conducted to provide baseline data for the future management of the private conservation area, to construct a map of vegetation communities and their condition and to provide information on the distribution of rare taxa. A comparison of different forms of community circumscription and mapping is also made, particularly between methods based on floristic analysis and that required by Threatened Ecological Communities (TECs) listed under the Commonwealth Environmental Protection and Biodiversity Act (EPBC) and the New South Wales Threatened Species Conservation Act (TSC). This information will be used to assist the development of appropriate management strategies (Hunter 2012d) .
Methods
Forty eight, 20 x 20 m quadrats were surveyed for vascular plants scored using the Braun-Blanquet six point cover abundance scale (Westhoff & Maarel 1978) in the Little Bora Nature Conservation Trust Agreement property. Quadrats were placed using a stratified random method using: altitude, aspect and physiography (crest & upper slope, lower slope & flats, open depressions) . At each full floristic survey site structural information was also recorded which included the length and density of logs on ground, tree diameter sizes, tree height and the number of hollows. This information was used along with other notes taken to assist in the mapping of condition classes. A further 17 sites which only recorded the dominant three species in each of the major structural layers were also placed across the property to assist in recognition of vegetation types when conducting ADS40 image interpretation. The survey was conducted over a period of two days during late September of 2012.
Analyses and data exploration were performed using options available in the PATN 3.2 Analysis Package (Belbin 1995a, b) . For final presentation of results all species and their relative abundance scores were used and the analysis performed using Kulczynski association measure which is recommended for ecological applications (Belbin 1995ab ) along with flexible Unweighted Pair Group arithMetic Averaging (UPGMA) and the default PATN settings. Each site (full floristic and RDP) were assigned a community mapping code retrospectively based on the results of the statistical analysis of the full floristic survey sites. The sites and their assigned community identity were re-projected onto satellite (ADS40) imagery using GIS software. These sites, the notes taken on traverses, structural characteristics seen on satellite images along with projected topographical and rock type information was used to delineate vegetation polygons. This methodology follows the guidelines for vegetation mapping provided within the Native Vegetation Interim Type Standard (Sivertsen 2009 ).
Threatened Ecological Communities listed under the NSW Threatened Species Conservation Act or Commonwealth Environmental Protection & Biodiversity Conservation
Act are not always direct correlations to floristic units and as such each mapping unit was scored in a subsidiary field for its potential inclusion within any listed TEC. Quality was scored in three categories which were derived based on a summation of information collected at each site including recognisable disturbances, weed infestations and features known to be of importance to community quality and fauna habitat. Sites in moderate condition often lacked some important fauna habitat elements. Commonly these were stands of younger-aged trees representative of the original overstorey, with some isolated mature trees and a predominantly native understorey. Low condition sites often had little of the original overstorey cover, supported few if any features important for fauna habitat, and had high weed infestations. While these subtypes of condition are generally due to time constraints and not fully quantifiable, they form an important assessment to assist in management planning. With more time and resources this type of assessment can be improved whereby appropriate attributes are specifically measured and analyses performed to more critically and objectively separate condition classes.
Results and Discussion
In the Little Bora Nature Conservation Trust Agreement property, eight vegetation communities were recognized at the dissimilarity measure of 0.74; a summary of community relationships is given in the dendrogram (Figure 2 ). Delineation of community boundaries and their condition are presented in Figures 3 and 4 . Over the two day survey period a total of 232 vascular plant taxa were found from 70 families and 158 genera with 14% being exotic in origin. Approximately 65% of the property was considered to be in good condition with only 7% being in poor condition ( Table 1) . As is typical communities in good condition were restricted to the hills and ridges and more inaccessible country while the more fertile country on the lower slopes and valleys were more likely to be in moderate to poor condition. 
Vegetation communities Community 1: Melaleuca bracteata (Black Tea-tree) -Eucalyptus melanophloia (Silver-leaved Ironbark) -Eucalyptus camaldulensis (River Red Gum) Riparian Layered Woodland
Structure: highly variable but predominantly a layered shrubby woodland, woodland, closed scrub or closed shrubland or dry rainforest.
Trees: Eucalyptus melanophloia, Eucalyptus camaldulensis, Callitris glaucophylla, Angophora floribunda, Eucalyptus dealbata, Eucalyptus melliodora.

Tall shrubs: Melaleuca bracteata, Alectryon subdentatus, Geijera parviflora, Alstonia constricta, Acacia leiocalyx
Notes & conservation status: all of this community falls within the Endangered Aquatic community in the Natural Drainage System of the Lowland Catchment of the Darling River which includes the Gwydir River from Copeton Dam downstream and incorporates the main channels and tributaries such as all natural creeks, streams and associated floodplains. This determination also encompasses deep channels, deep pool areas, suspended load depositional 'benches', higher floodplain 'benches', braided channels, gravel beds and riffle zones. Implicit in this determination is the protection of associated vegetation to enable the persistence of the aquatic community that depends upon it. This community often occurs in protected gullies with an increase in moisture availability, it often has an understorey of mesic taxa including Alectryon subdentatus and Notelaea microcarpa and in some instances these can form dense Semi-evergreen Vine Thicket stands on protected slopes immediately adjacent to the stream edge. In the lower reaches Eucalyptus camaldulensis (River Red Gum) occurs. However it must be emphasised that these do not represent true floristic sub-associations but only discernible overstorey units. Benson et al. (1996) 
describe this as Eucalyptus melanophloia, Eucalyptus albens
and Callitris glaucophylla and its type probably restricted to the Peel and Gwydir Valleys. It is very common within the local region and is one of the dominant community types within the Bingara Community Conservation Areas (Derra Derra and Molroy) and the Gwydir River National Park (Mehi, Noonga, Murchison, Salmon, Munro), Warialda Community Conservation Reserves and within Euroka Nature Conservation Trust property (Hunter 2009a; 2010ab; 2011a; 2012abc) . Within the Terry Hie Hie region to the west of the study area this community is also found within Bullala National Park and Irrigappa, Campbell, Montrose, Courallie, the Mission, Berrygill and Terry Hie Hie Aboriginal Areas (Hunter 2009defghi) . Somewhat similar communities are known to exist at Arakoola Nature Reserve, Kwiambal National Park, Bullala National Park, Gunyerwarildi National Park and Planchonella Nature Reserve (Hunter et al. 1999; Hunter 2003; 2006; 2009cj) . Beadle (1981) describes Eucalyptus albens as being particularly common on soils with a high base status particularly in calcium and generally of high fertility. Eucalyptus sideroxylon was also recorded within this assemblage. Eucalyptus sideroxylon is known from the most westerly forests within eastern Australia in a rainfall zone of 350 to 650 mm and usually occurs on soils of low fertility often sandy soils that may be surrounded by more fertile texture-contrast soils (Beadle 1980 
Tall shrubs: Geijera parviflora, Acacia leiocalyx, Acacia implexa
Notes & conservation status: this community probably is a disturbed and degraded version of Community 2 or a similar assemblage but found on lower topographic sites. In some locations it probably did contain Semi-evergreen Vine Thicket that in time may recover. Most likely it originally contained a shrub layer greater than 30% within most situations and thus unlikely to have been Grassy Box Gum Woodland. Though considered to be largely in poor condition due to the removal of overstorey and shrubby vegetation the grass and herb components of this community at the time of survey were largely native in composition. Some locations had infestations of Hyparrhenia hirta (Coolatai Grass) and some areas may have a seasonal flush of exotic herbaceous species later in the season.
Notes & conservation status:
this community is largely a derived grassland probably originally a grassy woodland type with Eucalyptus melliodora (Yellow Box), Angophora floribunda (Rough-barked Apple) with at times Eucalyptus camaldulensis (River Red Gum), Eucalyptus melanophloia (Silver-leaved Ironbark) and Eucalyptus dealbata (Tumbledown Gum). This community potentially had scattered shrubs but potentially could have been termed a Box Gum Grassy Woodland. The understory is largely exotic in terms of cover in some locations and with the addition of the removal of the overstorey would mean that such areas fall outside of the Threatened Ecological Community (TEC) determinations of the EPBC or TSC Acts for Grassy Box Gum Woodland. Control of weeds would cause the recovered stands to fall within the TEC determinations. However there are stands that include largely native understory and also remnant trees and thus would fall within the determinations as TEC. In this broad sense this type of assemblage is common along the western side of the tablelands and along the slopes from over the Queensland border south to northern Victoria.
Threatened Ecological Communities and Species
Current methods for the circumscription of vegetation mapping units fall generally into two distinct camps; that of the mapping of pre-defined units, and the analysis and creation of specific entities based on available data. The former is not a scientific process but one that is often necessary as both landscape planning and management require a consistent set of units that can be used by all in order to enable effective cross comparison. It is important that the purposes of the investigation dictate which form of community description and mapping is the more relevant to use and even if both may be required. Within this investigation mapping polygons were assigned community names and their boundaries delineated based on explicit results from floristic analysis. Analysis of such locally collected site data reveals nuances in local species associations that are generally lost from formal descriptions of communities based on pre-determined broader geographic treatments. However there is utility in these broader formal descriptions for understanding landscape issues and for enabling others who are less familiar with the analysis methodology and results to understand contextually what the answers represent.
Pre-defined regional or statewide types are increasingly based on a broad analysis of floristic data and therefore there is an attempt to have a scientific basis underpinning the formation of these circumscribed units. This process is useful and attempts at a compromise between the two types of community delineation described above. While this is both necessary and commendable it is not a fully scientific process but only partially so. This is because the results obtained are only truly relevant, in a scientific sense, for the data available at the time, the methodology used for analysis (which may not be relevant to some projects at the scale at which the analysis was performed). Land managers necessarily need to understand that both of the methodologies outlined are not interchangeable even though there can be overlap in the general description of units and their component floras and also in the fact that each method can inform on each other. However perceived overlap in the circumscription of units should not be confused with replaceability of one form over another.
The analysis of cover/abundance scores takes into consideration all species present, the scores given to them, co-occurrence and richness. For this reason overstorey species, ones that are the most commonly seen, are only part of a defined 'community' or assemblage. Overstorey species can often be common across many floristic units. Furthermore the overstorey may change yet the understoreys can be largely similar (as with Community 2). In the former instance what may appear to be a similar community because it contains the same overstorey trees may have an entirely different understorey. It is important to recognise these differences as the understorey comprises most of the floristic diversity. To ignore most species in favour of a single life form (trees for instance) will severely underestimate the diversity in a landscape. Furthermore how management occurs within floristic units should be directed to the overall composition not only on one component (such as the overstorey). It is therefore highly important to recognise floristically analysed units even though reliance on overstorey dominants may be easier for non-specialist recognition. For specific purposes other forms of interpretation that rely less of floristic analysis may be useful especially when comparing data surveyed under different seasons, intensities or by a variety of methods. For example the process of relying on floristic analysis cannot be used solely to help define some highly important management units such as Threatened Ecological Communities (TECs). In general non-quantitative methods rely more arbitrary decisions and are more often than not used to assist us in delineating units that are thought to be present when statistical inference suggests otherwise.
The analysis procedure treats all species within a site as equally important. This is essential as an individual species may or may not be present at any given site due to the randomness of nature, such as opportunistic germination and establishment or localised extinction. Thus an analysis procedure may group sites even though the overstorey may contain different species as long as the majority of species and their cover within sites is largely the same. The opposite may also be true, where some generally common understorey species within a community may inexplicably be missing however the majority of other species are the same.
Unfortunately floristic analysis of locally derived data often does not correspond directly to Threatened Ecological Communities (TECs) listed on the Commonwealth Environmental Protection and Biodiversity Act and the New South Wales Threatened Species Conservation Act. In some instances a listed TEC may form part of many floristic units defined by analysis or several TECs may be defined within a single analysed floristic unit. For example derived grasslands (such as Community 7) may have originated from more than one TEC though analysis would suggest that currently they are the same unit as most of the current species are the same. As many TECs also include their derived forms it is important to map separate grassland units based the potential progenitor TEC even though at this present time there is no floristic difference. Unfortunately condition criteria are sometimes included within the delineation of TECs that cannot be incorporated in general floristic analysis, for example the method used here. As such it is nearly impossible to delineate TEC units which have condition criteria based on analysis methods. Further confusion occurs when similar TECs are listed on both the TSC and the EPBC Acts but different criteria are used to define the TEC boundaries. In addition some TECs are defined largely not on the flora contained but on their occurrence within specific environments or locations (such as certain soil types, geologies, flood levels etc). In many of these situations only a subjective approach based on the experience of the surveyor can be used in delineating mapping boundaries.
In total 66 ha of lands were found to fall within the determination of at least three TECs; Aquatic Ecological Community in the Natural Drainage System of the Lowland Catchment of the Darling River, White Box -Yellow BoxBlakely's Red Gum Grassy Woodland and Derived Native Grassland and Semi-evergreen Vine Thickets of the Brigalow Belt (North and South) and Nandewar Bioregions ( Table 2 ). All of the Aquatic Ecological Community was considered to be in good condition, most of the Semi-evergreen vine thickets were considered to be in good to moderate condition, however almost all of the White Box -Yellow Box -Blakely's Red Gum was in poor condition.
Dodonaea stenophylla is the only species within Little Bora that is currently considered to be of listed conservation significance (NSW Threatened Species Conservation Act; profile accessed 27 Jan 2013). This species is currently listed as presumed extinct within New South Wales. However it has recently been found in large numbers within the nearby Mehi and Noonga sections of the Gwydir River Community Conservation Areas (Hunter 2010b; 2012c) . While the total population within the property was not assessed it was found in a number of locations associated with Community 2 and particularly nearby and within Community 3 but not as numerous as within Mehi or Noonga.
Conclusion
Little Bora includes one species previously thought extinct, Dodonaea stenophylla; it is also recently known from the nearby Mehi and Noonga sections of the Gwydir River National Park (Hunter 2010b; 2012c) . Despite past logging practices at least 65% of the property is considered to be in good condition and a further 19% in moderate condition with at least 12% likely to fall within one of three Threatened Ecological Communities; Aquatic Ecological Community of the Lower Darling, Semi-Evergreen Vine Thicket or Grassy Box Gum Woodlands. Thus Little Bora is a highly significant private reserve that if managed correctly will only increase in its importance in terms of preserving local flora and vegetation. The imposition of pre-defined floristic units over new data is not a scientific process and neither is the placing of analysed units into pre-determined types. The mapping of floristically analysed assemblages and the mapping of pre-determined types even if they have been derived from analysis (using other data) are different essentially methodologies done for different purposes, at a different time using different scales and should be kept separate. However each method has its utility particularly in terms of landscape planning and it is argued that one should never supersede the other. Within this paper both where necessary to fully inform on the management issues at hand. The mapping of floristically defined units based on the locally collected data is essential to properly understand the nuances of the local environment. These units are testable and provide a locally relevant hypothesis on of assemblages and species co-occurrence that can then be used to understand changes that may occur within them due to management change, changes in climate or the evolution of local entities. However management also needs to take into consideration the importance of some pre-defined types such as threatened communities. Thus both methods are probably essential, however they are different approximations of the world and despite overlap they are not the same and are not equivalent. 
